This analysis examines the business impacts on law firms of locating in Central Business Districts (CBDs) in major U.S. cities. Specifically, we measure the price premium that law firms pay to locate in CBDs. Using micro-level data from the 1992 and 2007 Census of Services, we find that after controlling for firm size, firm specialization characteristics, and MSA and county attributes, law firms within CBDs pay about 15 to 20 percent more in overhead compared to those firms outside CBDs -a result consistent across time between 1992 and 2007. When including an important additional measure of firm quality, however, we find that this impact is reduced to about 7 to 9 percent, but still statistically significant. Additional results show that there is a significant correlation between firm quality and CBD location. We also find that firm size and firm specialization measures are important factors in the choice to locate within CBDs. We argue that these results indicate that CBD location for law firms may serve as networking, quality sorting, and branding mechanisms.
Introduction
In the hedonic literature, distance to Central Business District (CBD) is routinely included in housing price models to control for commute time to work and convenience to retail, cultural, and consumptive activities. There have been few studies, however, that directly estimate the business impact of locating within a CBD. This is most likely attributable to the lack of hedonic studies on commercial real estate markets. Unlike housing characteristics, office space characteristics vary greatly by business, from one building to the next and even by floor within a structure. Moreover, these characteristics are difficult to measure, observe, and to assign a theoretical expectation of their impacts on the price of office space. Different businesses will vary substantially in the characteristics they value in commercial real estate markets depending on industry and even within the firm. For example, the number of personal offices is unlikely to serve as an acceptable analogous variable to the number of bedrooms often used in housing models. In this analysis, we attempt to overcome these issues by focusing on the legal services industry.
The legal services industry serves as a convenient market for our analysis for several reasons. First, law firms are homogeneous in terms of their outputs because they are legally prohibited from providing non-legal services. The primary output is service, knowledge and information based, and the quality of output is measurable to an extent. Second, the organizational architecture and internal structure of law firms is relatively consistent across firms and fairly easy to characterize. Finally, while the outputs and organizational set-ups are mostly homogeneous, there exists considerable variation in terms of where firms locate, the types of clients they serve, and how these firms brand their reputation and quality. This paper aims to model these variances to better understand how law firms network and market their reputation by locating in CBDs and the impacts of these decisions on firm costs.
The main focus of this analysis is to estimate the effects on law firm overhead of locating in a city's CBD using micro data from the Census of Services. We also examine the relationship between firm quality and CBD location and the determinants of the decision to locate in these districts. We hypothesize several reasons why a law firm may locate in a CBD. First, as in retail markets, firms located near each other may lower search costs for clients. Second, CBDs may provide network effects with clients and other law firms clustered together in the same area.
Finally, locating in a CBD may serve as a reputation and quality signal in the spirit of the well established literature on branding. We further evaluate the impacts of locating in CBDs by observing how the result varies across time as real transportation and communication costs change. Our empirical analysis attempts to quantify our hypotheses above by identifying law firms within MSAs that locate in CBDs and also those that are likely to engage in branding and reputation expenditure. This paper proceeds as follows. In the next section we provide a brief background of CBDs and how we define CBDs for our analysis. In the third section, we briefly review the literature on hedonic modeling and the use of CBD in pricing models. We also develop a hypothesis for why firms may locate in a CBD, how this relates to networking and branding, and its impact on firm overhead. Our data and results are discussed in the fourth section, followed by a conclusion.
Central Business Districts
In 1982, the U.S. Census Bureau formally defined Central Figure 1 shows the highest observed office rental rates for CBD and non-CBD areas for each market. The percentage increase (from non-CBD to CBD) ranges from 104 percent (Manhattan) to 29 percent (Chicago). As demonstrated by the large differences in the changes between the highest observed and average office rents, these figures indicate that high-quality office space is relatively more prevalent in CBDs. In other words the distribution of high-end office space is skewed more towards CBD areas than outside CBDs. Therefore, office buildings with amenities that may help its occupants market their reputation with high-end office space are more likely to be found inside CBDs. Thus some amount of the CBD premium may be attributed to the fact that the 9 Daganzo and Geroliminis (2008) . 10 We note that the CBD definitions used by the Society of Industrial and Office Realtors may not match the ones we use for our analysis. Moreover, the markets used in our analysis are more broadly defined. For example, we examine the entire New York MSA, whereas the Society of Industrial and Office Realtors only examine Manhattan Island for their CBD vs. non-CBD comparisons.
office space within CBDs is of higher quality and not necessarily attributed solely to CBD location. In the empirical exercises that follow, we attempt to control for firm quality in some of our models to distinguish between the direct CBD location premium and other office characteristics that firms may use for branding mechanisms. 
Theory and Related Literature
Hedonic models are often used to examine the price of a particular component or attribute of a commodity. Housing markets are probably the most widely studied assets using this approach. In addition to home-specific variables (square footage, number of bedrooms, and so forth) these hedonic models typically include location specific attributes that may be desirable
(such as quality of schools, water view, location on a golf course, or air quality) or undesirable (such as proximity to a landfill or loud persistent noises). In these models, distance to CBD is often used as a control. Close proximity to CBDs will typically lead to lower commute times to work and also convenience to retail and cultural activities, and thus higher property values.
11 Conroy and Milosch (2009) , for example, find this effect when they use distance to San Diego's CBD as a control when estimating the additional value of homes as a result of being located near the coast. Ihlanfeldt and Taylor (2002) use distance to CBD in a commercial real estate analysis when analyzing the impact of hazardous waste sites on property values. As originally noted in Rosen (1974) , these traditional hedonic models do not estimate willingness to pay per se. Price differentials of a certain product characteristic may be attributable to either demand or supply/cost shifts resulting from the product's attribute. Rosen and others have suggested techniques to overcome this limitation in the hedonic framework, but few analyses have adopted these methods due to the richness of data required to estimate both marginal benefit and marginal cost functions.
12
11 The literature on land rents can be traced as far back to the work of David Ricardo (1817) . 12 Limehouse, Melvin, and McCormick (2010) adopt Rosen's hedonic methodology by simultaneously estimating both supply and demand functions while evaluating willingness to pay for environmentally friendly golf courses.
Law Firms and CBD Location
There are several reasons why law firms may be willing to pay a premium to locate in a city's CBD. We office three hypotheses: 1) CBD location for law firms results in a clustering of firms and therefore lowers search costs for the firms' clients, 2) proximity to other law firms may create network effects, and 3) CBD location may serve as a quality sorting and branding mechanism as firms market their reputation. We expand on each of these hypotheses below, but an important caveat is in order. Our empirical analyses do not attempt to directly test for the underlying reasons for CBD location, nor do we aim to identify which one of our hypotheses dominates the others. In fact, as we explain in more detail below, all of our rationales for CBD location likely complement each other. We do, however, estimate our CBD premiums over time as transportation and communication costs have varied -providing more detailed insights into our search cost argument. Moreover, we also include a measure for firm quality in our analysis to proxy for identifying firms that are likely to engage in branding expenditure.
Search Cost Argument:
The most obvious rationale for CBD location is that this location choice puts the firm at close proximity to the firms' clients and that locating further away (perhaps in less expensive areas of the city) may lead to the loss of these clients to competitors.
By locating in the CBD, the law firm increases the demand for its services by reducing the cost of transportation for its clients. In the earliest and most simple spatial models, Hotelling (1929) showed how vendors would logically and economically locate next to each other. In the same way that automobile dealers tend to locate near each other as a device for lowering shopping costs, law firms may locate near each other. Since shopping for lawyers is not so physically dependent, however, this effect is now likely to be small, even if it were previously large owing to higher costs of transportation, telephone, and related communication technologies.
Networking: While proximate location to other law firms may create lower search and shopping costs for clients, it might also stand to create network effects. Proximity to other law offices may be valuable as firms may work together or convene for professional reasons. 13 The most obvious node in such a network is the courthouse where lawyers do portions of their work.
The courtroom, judge's chambers, clerk of court, and related mandated recording places provide a travel cost based reason for firms to locate near each other and proximate to the court house.
Obviously, as email, fax, and other technologies emerge, this incentive is muted. Also, as some of these functions, such as deed recording, are parsed to satellite stations away from the court house, we may expect more diffuse location of law firms.
In two papers similar to ours in spirit and substance, Arzaghi (2005) and Henderson and Arzaghi (2007) use Census Bureau micro-level data on advertising agencies. In Arzaghi (2005) , the author studies a sample of agencies that re-locate to urban areas between 1992 and 1997.
Using annual payroll as a proxy for firm quality, Arzaghi demonstrates that higher quality advertising agencies tend to locate in high rent areas to sort themselves and shift away from lower quality agencies. In Henderson and Arzaghi (2007) , the authors use a sample of agencies that move within Manhattan Island and show that higher quality agencies are willing to pay premiums to locate in high clustered areas with other agencies. As in our analysis, Henderson and Arzaghi hypothesize that these higher quality agencies are the ones who benefit more from networking. In this paper, we attempt to apply this general idea to law firms and we will also estimate the direct premiums that firms pay to locate in areas where networking is likely.
Branding: Our final rationale for why law firms may locate in CBDs and pay a premium for this location is because these districts may act as a signaling device to the market through 13 See Katz and and Shapiro (1986) on network externalities. quality reputation effects. 14 Casual empiricism and the popular media recognize the fact that law firms and other similar service industries build brand capital by engaging in sunk cost investment expenditure. In addition to advertising and other branding mechanisms, some law firms invest in expensive, high quality office space and over the last decade several of these firms (as well as several major accounting firms) have even purchased the naming rights to buildings. 15 As noted in Klein and Leffler (1981) , this investment expenditure serves as collateral that bonds the firm to its contract with clients. As we will explain in the next section, we will attempt to isolate the branding hypothesis by including a quality variable to proxy for how likely law firms are to engage in reputation expenditure.
Land which is located most near the market, the point of sale/consumption, will have the highest land rents. 16 Accordingly, firms which locate nearest the market center will pay the highest prices for land use. Additionally, we expect that such firms will be the most productive and highest paid firms, as they exhaust the intensive margin of rent. Put simply, the best, most productive firms/lawyers, will use the most expensive land in areas that save the greatest amount of travel time and provide for the best networking opportunities. Moreover, the office space markets in CBDs will have high quality space with amenities that enable firms to quality sort and market their reputation through branding investment expenditure.
It is also important to note that it is very likely that for many law firms, our rationales for CBD location complement each other. For example, a firm may attempt to quality sort and brand itself by locating in very expensive front-beach property in Malibu, California. This location, however, is unlikely to provide for networking opportunities and it would not lower search costs 14 See the well established literature on branding starting with Klein, Crawford and Alchian (1978) and expanded in Klein and Leffler (1981) . 15 See "More Landlords Offer Building Naming Rights," Wall Street Journal (1-14-2002) . Also note that there is a segment of the marketing industry which targets law firms in building their brand name equity. 16 Again, see Ricardo (1817) Consider the following simple model that examines the determinants of law firm overhead:
18 The unit of observation in our analysis is actually a law office establishment. Some establishments may belong to firms that operate more than one law office. In our data, however, the legal form of operation (cooperate, proprietorship, etc.) is constant across all establishments for any particular firm. 19 We note that Garicano and Hubbard first used these data in an earlier (2003) analysis where they show that firms become more specialized as market size (measured at the county level and using county employment as a proxy for market size) increases. 20 As in Garicano and Hubbard's (2008) Law Firms, we feel that this is the best measure of quality given the data available.
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Furthermore, according to discussions we have had with those in the industry, law firms in the American Lawyer's Top 250 (ranked by revenue per lawyer) are the firms likely to engage in reputation branding expenditure by investing in high quality office space. Thus, in our hedonic framework, this becomes an important proxy for physical/office space attributes of higher quality firms.
Summary Statistics
As indicated above, we use data on law offices from the 1992 and 2007 Census of Services.
We should note that at the time of this analysis, 2007 data were considered preliminary since the 21 We have experimented with using a dummy variable as an indicator for whether a firm is included in American Lawyer's Top 250, but we feel that our continuous variable provides more meaningful results.  The average number of employees per office is about 80% greater for firms located inside CBDs .
 Average revenue per lawyer (our measure of firm quality) per office is about 13% greater for firms located inside CBDs.
The differences in overhead and revenue per lawyer (between firms within and outside CBDs) are likely explained by firm size and other characteristics about the firm. We now turn to our statistical models where we examine these relationships more carefully.
Modeling the Choice to Locate in CBDs
Before implementing our hedonic approach in Equation (1), we first model the decision of law firms to locate within CBDs. Table 1 include the firm specialization shares (as noted above these shares are measured differently in 22 Census Bureau disclosure guidelines specify that only modeling output can be released when data are considered preliminary. 23 We have experimented with including law firm age in all of our statistical analyses below that use 1992 data, but there is no statistical relationship between firm age and any of the right-hand-side variables in our models. To obtain law firm age in 1992, we match the Census of Services data to the Longitudinal Business Database, which at the time of this analysis was not yet available for 2007 data.
both years). 24 The results in Model 2 include the share of revenue variables by type of client. In both years, larger firms (measured by office employment) and higher quality firms are more likely to locate in CBDs. Examining the specialization variables in 1992, the coefficient associated with law firms with a higher share of corporate lawyers is positive and highly significant. The coefficient on law firms with a higher share of lawyers in negligence law is negative, but only significant for plaintiff law. The coefficient on "general" practice is negative, 24 For our models where we include either the law firm specialization or the share of revenues variables, there is an omitted category in each model. For the 1992 field categories by number of lawyers, the omitted category is "other" specialized fields. In the 2007 categories by revenues from type of law specialization, the omitted category is "other civil law." For the share of revenue variables by type of client (for both years), the excluded category is revenue from other sources -including not-for-profit organizations. 25 It seems logical to perform an explicit two-stage instrumental procedure on the hedonic model using predicted values from the limited probability and probit models in the previous section. We note, however, that the potential MSA fixed effects and the log of county employment are also included. 26 As noted earlier, we estimate our models separately for 1992 and 2007 due to the differences in the variables on law firm specialization. As shown in Table 2 , the coefficient on the natural log of the number of firm employees is positive and highly significant. For most models, the coefficient is around oneindicating that a one percent increase in the number of employees increases overhead by about one percent. Models 1 and 2 include the firm share specialization measures. Models 3 and 4 do not include the specialization measures, but rather the share of revenue variables by source of client, so that the estimates between 1992 and 2007 are more directly comparable (we discuss this later). The coefficient of interest is the dummy variable, CBD. Model 1 indicates that CBD location increases overhead by about 18 percent -that is, a coefficient of 0.18, which is highly statistically significant. However, when including our quality measure (revenue per lawyer) in Model 2, the coefficient decreases to 0.07, but is still significant. We interpret this to mean that, while there are real differences in expenses of being located in a CBD, many of these differences are absorbed by quality attributes of the office space.
Impacts of CBD Location on Overhead
first stage models do not yield us with excluded instruments. We have experimented with using law firm age as an instrument, but as noted above, there is no statistical correlation between CBD location and age and thus our instrumental procedure is not properly identified. We recognize the fact that those law firms that get the most out of CBD location are the ones that will choose to locate in these areas and that this would generally raise endogeneity concerns. Given our theory and choice of variables in the model of the impact of CBD location on overhead (including law firm quality), we feel that we have the proper controls to estimate the premium that law firms pay to locate in CBDs. As in most hedonic models, there is a selection process involved for which a premium is estimated (e.g., households that locate near bodies of water, parks, or other environmental attributes), but given that proper controls of household characteristics are included and the fact that structural demand functions are not directly estimated, the estimated premium paid for these attributes is correctly estimated (see Ekeland, Heckman and Nesheim (2004) and Heckman, Matzkin, and Nesheim (2010) for more on identification in hedonic models). 26 Garicano and Hubbard (2008) also include county employment values to control for location-specific attributes and to examine the impacts of market size (which they define a market to be the county). Our analysis differs substantially in that we limit our data to only include firms inside large MSAs, and within these MSAs we examine the impacts of locating inside CBDs. In effect, we have defined our market to be the MSA and therefore include MSA fixed effects. We realize that some general law firms may market their services to local individuals at a more micro geographic level. Recognizing this fact, we also include county-level employment to control for market size variation within our MSAs.
Using 2007 data, we estimate the same models, but with the different (and less detailed) firm specialization measures provided by the 2007 Census of Services on legal service establishments. Table 3 Tables 2 and 3 where we do not include the firm specialization controls, but instead use the revenue share variables). Again, the estimate on the premium that law firms pay to locate in CBDs is affected by whether or not we include our proxy for firm quality. This premium, however, is robust across both time periods in our analysis and is also robust to our inclusion or exclusion of the firm specialization measures.
We estimate that law firms pay about 15 to 20 percent more in overhead to locate in CBDs within major U.S. cities, but some of this premium is likely absorbed by quality attributes about the firm. Even so, the CBD premium is still statistically significant after controlling for firm quality.
Impacts of CBD Location on Revenue per Lawyer
Our final empirical exercise is to model the determinants of our quality measure and to examine whether CBD location has a significant impact on quality. This particular model is included not to imply that we hypothesize that CBD location causes increased quality, but rather to examine the relationship between CBD location and quality from a different perspective. Table 5 reports OLS estimates of the natural log of revenue per lawyer regressed on firm and location characteristics. In Model 1, we include the firm specialization measures and in Model 2 we exclude them. In all of our models and in both years, CBD location, controlling for firm size, has a positive and significant impact on law firm quality. In the 1992 model, the coefficient on CBD is 0.14 with the firm specialization shares included and 0.15 without the specialization measures. In the 2007 model, this coefficient is 0.09 and 0.07, respectively. As in the overhead models, the multi-unit establishment dummy variable switches signs between the two time periods. In the 1992 model, the variable for multi-unit establishments has a negative impact on revenue per lawyer, while in 2007 it has a positive impact. Looking at the firm specialization shares in 1992, we note that more "general" law firms have lower revenues per lawyer.
Examining the share variables by client, firms with more revenue coming from government sources have lower revenues per lawyer compared to those firms with more revenue coming from commercial and individual clients.
Conclusion
Using mico-level data from the 1992 and 2007 Census of Services, we have analyzed the business impacts of law firms locating in CBDs as well as the determinants of the choice to locate in these prime business areas. During the 15 years between these two periods, the CBD effect has remained relatively stable, significant, and robust -even after controlling for a wide range of firm and location characteristics and also firm quality. Our analyses show that firm size, quality, and other specialization characteristics are important determinates of the choice to locate inside CBDs. We also show that law firms within CBDs pay about 15 to 20 percent more in overhead compared to those firms outside CBDs. When including an additional measure of firm quality, however, we find that this premium is reduced to about 5 to 8 percent, but still statistically significant. Additional results show that there is a strong and significant correlation between firm quality and CBD location.
There is a saying about the importance of real estate in retail sales that three things matter: "location, location, and location." Our work in this analysis substantiates this often recognized claim for legal service firms. At a somewhat macro level, location seems to matter more for large, high quality, commercial law firms than it does for the general practice law firms. 
